Study design Cross-sectional study. Objectives To provide data on depressive symptoms rates in the Greek SCI population and to investigate their association with demographic and clinical variables. Setting Greek territory. Methods One hundred and sixty-four individuals with SCI living in the community for at least 1 year after the completion of the primary inpatient rehabilitation program were included in the study. Our group of participants were enrolled from multiple rehabilitation centers throughout Greece and were evaluated for probable depression according to the Patient Health Questionnaire (PHQ-9). Univariable and multiple linear regression analyses were performed to assess the possible association of risk factors with the occurrence of depression. We had also examined the correlation between PHQ-9 and scales measuring social reintegration (Craig Handicap Assessment and Reporting Technique (CHART)), quality of life (World Health Organization Quality of Life BREF (WHOQOL-BREF)), and independence (Spinal Cord Independence Measure (SCIM)). Results It was found that 18.2% of the sample had probable depression. The mean (SD) PHQ-9 score was 5.7 (4.9). The multiple linear regression analysis showed that high pain scores (P = 0.001) and suffering from both nociceptive and neuropathic pain (P = 0.005) were associated with depressive mood, while pressure ulcers had a significant effect (P = 0.049) only in the univariable analysis. Participant's PHQ-9 scores had also a negative correlation with almost all CHART, WHOQOL-BREF, and SCIM subscales' scores. Conclusions This study documents relatively low rates of probable depression among individuals with SCI in Greece. Severe pain and pressure ulcers were the main identified predictors of depressive mood.
Introduction
Spinal cord injury (SCI) is a severe health condition that creates extensive changes in the lives of active members of societies all around the world. Depression is a frequent complication in this population and has been considered as the main obstacle to health-related quality of life (QoL), contributing to premature mortality. Both psychological and functional dimensions of depression are involved, by means of negative effect on the implementation of daily life activities. It also has a negative impact on the ability of someone to enter the labor market [1] . Provided that suicide is a relatively frequent cause of death among individuals with SCI [2] , depression prevention, diagnosis, and treatment is crucial. According to a meta-analysis, 22 .2% of SCI individuals suffer from depressive symptoms, which is substantially greater than the percentage among the general medical population, a fact which contributes to a poor QoL [3] . A 5-year longitudinal study estimated the depression rates in SCI survivors at 18-21% [4] . Similarly, among the United States of America veterans the percentage has been equivalent (22%) [5] .
Several factors have been found to be associated with depressive mood. Pressure ulcers [6] and pain [7] have been identified as exacerbating agents of depressive mood among individuals with SCI. While some researchers testified that older individuals with SCI are more likely to develop depression than younger ones [8, 9] , others showed that younger individuals are under higher depression risk [10] . A higher education level seems to exert a beneficial effect, preventing the appearance of a depressive disorder [1] . Life without a spouse, sedentary lifestyle [11] , and excessive alcohol consumption [4] have also been correlated with an increased risk of developing depressive symptoms, while the use of the internet has positive effects, improving the emotional status of individuals with SCI [11] .
Although rehabilitation approach for patients with SCI in Greece during inpatient hospitalization follows international principles, a series of unique characteristics of the Greek culture could potentially influence their psychic status. While individuals with disabilities in Greece still face stigma, discrimination, and social barriers due to social stereotypes, Public Health Care System offers an equal and free access to all users, even to those without an insurance cover [12, 13] , and families present strong support among their members. The family unit is the most important foundation of the Greek society, providing emotional and economic support to the individual [13] . Our purpose is to evaluate the rates of probable depression among community-living individuals with SCI in Greece and to investigate the possible correlation between depressive mood and demographic characteristics as well as clinical parameters of the participants. Our hypothesis is that this cross-sectional study may demonstrate somehow altered percentages, regarding probable depression, in comparison with the international research in countries with different socio-cultural backgrounds. Furthermore, we expect that medical complications will have the strongest association with depressive mood.
Methods

Participants/study design
Having access to the archives of 18 public and private rehabilitation institutions all across Greece, we documented an overall summary of 1002 living individuals with SCI of any cause who had completed their inpatient rehabilitation program dating at least a year back. The data were collected during the period from January 2013 to March 2014. We excluded those aged <18 years, non-Greek speakers, and those lacking cognitive ability to complete the questionnaire. Nine hundred and twenty individuals fulfilled the inclusion criteria. We randomly recruited a 20% of the individuals with SCI from each rehabilitation institution (n 1 = 184). From the selected sample, 164 accepted to participate in this survey. All institutions gave the research team full access to their medical files, so that any useful information could be retrieved. The data set used in this manuscript was also used in a previous research, already published [14] . The study was approved by the ethics committee of the Medical School of National and Kapodistrian University of Athens. Informed consent brochures were administered to all subjects enrolled in the study that fully conformed with the Helsinki declaration principles and Greek Medical ethics law (Hellenic State Law 3418/2005). We therefore certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research.
Questionnaires
Patient information was retrieved by filling in a questionnaire during a personal interview and physical examination at the time of the study by the same physiatrist. The collected information concerned demographic characteristics (age, sex, marital status, educational level, employment status, injury date, place of residence) and clinical features (severity of the injury, the degree of impairment, pain, the presence of pressure ulcers, micturition type). According to the level of the injury, participants were divided into two groups, those with paraplegia and those with tetraplegia. The ASIA Impairment Scale (AIS) was used in grading the impairment's degree [15] and the severity of pain was assessed by asking patients to rate pain between 0 and 10 on the average during the last week prior to the interview according to the Numerical Rating Scale, which is widely used in SCI patients [16] . The pain was further discriminated as neuropathic, nociceptive, or with the coexistence of both types of pain with respect to medical history and clinical signs. We excluded from the analyses regarding micturition type those with an indwelling or suprapubic catheter because of the small number of participants (n = 4 and n = 9 respectively).
This study used the Patient Health Questionnaire (PHQ-9) to measure the severity of depressive symptoms of the participating individuals. PHQ-9 has been identified as a useful tool to assess patients with chronic diseases and specifically people aging with SCI. It scores between 0 and 27 with higher scores being correlated with higher stages of depression [17] . It is also the only questionnaire applied in SCI population that is in conjunction with the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for major depressive syndrome diagnosis [18] . More specifically, it consists of nine items that correspond to nine symptoms of depression according to DSM-IV and scores their persistence during the last 2 weeks prior to the interview from 0 to 3. Participants who score 10, or more, are characterized as individuals probably suffering from major depressive disease (MDD) [17] . The stage of the depressive mood of the sample was also classified into five categories according to PHQ-9 scoring instructions: 0-4 minimal, 5-9 mild, 10-14 moderate, 15-19 moderately severe, and 20-27 severe [17] .
The PHQ-9 has been proven to have adequate sensitivity and specificity in assessing depressive disorders in people with SCI. Moreover, the reliability of the PHQ-9 has been found to be excellent (alpha = 0.87). The validity of PHQ-9 ranges according to the literature from adequate (r = −0.50 and −0.51) to excellent (r = 0.62) [19] . Furthermore, its internal consistency among SCI samples has been reported to be excellent [20] .
In order to identify the possible associations between depressive disorders and social reintegration, the sample was screened with the Craig Handicap Assessment Reporting Technique (CHART), which is a reliable measure of reintegration, specifically designed for individuals with SCI [21] . The test-retest reliability of each subscale of this tool was found to be between 0.80 and 0.95 and its validity has also been certified [21] . QoL and physical independence were measured with World Health Organization Quality of Life BREF (WHOQOL-BREF) and Spinal Cord Independence Measure (SCIM), respectively. The WHOQOL-BREF, a well-known and reliable (test-retest reliability: 0.66-0.87) QoL assessment scale, validated for the SCI population (WHOQOL-BREF validity for people with SCI: 0.52-0.77) [22] , was used for the evaluation of the QoL level of the participants and the investigation for associations between probable depression and QoL. The SCIM, which was created to assess independence exclusively for individuals with SCI (inter-rater reliability: 0.91-0.99) [23] , was also completed to determine any possible effects of the degree of independence on mood. The validity of SCIM is supported by its statistically significantly higher sensitivity than Functional Independence Measure to functional changes in individuals with SCI (P < 0.01) [23] . The correlations were performed with all the subscales of each of the above scales.
Statistical analyses
Data were expressed as the mean ± standard deviation (SD) for continuous variables and as a percentage for categorical parameters. The normality of the distribution of variables was assessed with Kolmogorov-Smirnov test and the normal probability plot. Univariable analysis was performed using Student's t-test, the one-way analysis of variance model, and Pearson's correlation coefficient to analyze the relation between the dependent variable (PHQ-9) and the categorical, quantitative parameters, respectively. Multiple linear regression analysis with the enter method, which included all variables with P < 0.2 in univariable analysis, was performed in order to find the strongest predictors of the outcome variable. All tests were two-sided and a P-value of <0.05 was used to denote statistical significance. All analyses were carried out using the statistical package SPSS vr 17.00 (Statistical Package for the Social Sciences, SPSS Inc., Chicago, IL, USA).
We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research.
Results
The demographic characteristics as well as the clinical information of the participants are presented in Table 1 . The participants were mainly male (79%), pensioners or individuals receiving state benefits (61%), residents of urban areas of the Greek territory (63%), unmarried (52%), and having not entered tertiary education (78%). The mean age of the participants was 46 years (ranging from 20 to 80 years). The mean time from SCI was 15 years (ranging from 1 to 43 years). The participants were also mainly paraplegic (73.2%), with complete injury (59.1%), and without pressure ulcers (83.2%). They were mainly performing Unmarried (single or divorced)
Non-working (unemployed, pensioners, students, home-making) IC indwelling catheter, SC suprapubic catheter intermittent self-catheterization for bladder drainage (73.2%). The majority (62.2%) were suffering from pain of any form, while neuropathic pain presented as a dominant demonstration (53.9%). According to the Numerical Pain Scale, the average pain score of the sample was 3.9 ± 3.5.
The average PHQ-9 score of the participants was 5.7 ± 4.9. The 45.7% of the sample exhibited a minimal depression (score 0-4), while 36% exhibited mild depression (score 5-9), 12.8% had moderate depression (score 10-14), 3.7% had moderately severe depression (score [15] [16] [17] [18] [19] , and 1.8% had severe depression (score [20] [21] [22] [23] [24] [25] [26] [27] . Furthermore, a total of 18.3% of the participants can be classified as suffering from probable MDD (PHQ-9 > 10).
According to the univariable analysis [ Table 2 ] of the data for the PHQ-9 index, it was found that depressive symptoms are more likely to occur in individuals having graduated primary (P = 0.033) or high school (P = 0.035) compared to university graduates. The same was noted for individuals with pressure ulcers in comparison with those who do not suffer from pressure ulcers (P = 0.049) and for individuals with co-existence of nociceptive and neuropathic pain compared to those without pain (P < 0.001), to those with nociceptive pain (P = 0.01), and to those with neuropathic pain (P = 0.03). Furthermore, an increased severity of pain was found to lead to a deterioration of the positive emotional status (r = 0.333, P < 0.001). Sex, marital status, place of residence, employment status, level of injury, type of micturition, AIS classification, age, and time since injury have presented no statistically significant effect on PHQ-9.
The multiple linear regression model, using PHQ-9 as the dependent variable and all demographic and clinical variables with P < 0.2 in the univariate analysis as predictors (enter method), attempted to detect the strongest predictors of the PHQ-9 index [ Table 3 ]. There were not any violation of assumptions of the linear regression model. All variables accounted for 21.7% of the PHQ-9 score's variance (R 2 = 0.217, F(6,157) = 7.25, P < 0.001). The results showed that Pain score (beta ± SE = 0.36 ± 0.10, P = 0.001, R 2 = 0.111) and Pain type (beta ± SE = 3.42 ± 1.20, P = 0.005, R 2 = 0.060) were statistically significant independent predictors of PHQ-9 score. Marital status, educational level, employment status, and presence of pressure ulcers did not have statistically significant effect on the PHQ-9 score.
Simultaneously, we also examined correlations of PHQ-9 with other scales. The results are shown in Table 4 . The PHQ-9 scores of the participants had a high negative correlation with all the WHOQOL-BREF subscales, low negative correlation with all the SCIM subscales except Mobility that has not gotten a statistical significant correlation, and low-to-moderate negative correlation with the CHART domains except Physical Independence that has not gotten a statistical significant correlation.
Discussion
The rate of probable depression (18%) in this sample of individuals with SCI who live in Greece is at the lower end of the range of previous results that have been reported in the international literature. Taking into consideration the meta-analysis of Williams et al., the probable depression rates found in our research are relatively low [3] . In three studies that used PHQ-9 with exactly the same cutoff criterion (PHQ-9 > 10) for probable depression, the results were 22% [24] , 20% [25] and 18-21%, respectively, with 18% referring to just 1 year post-injury [4] . The slightly lower rates of depressive mood in Greece compared to other countries can be attributed to unique local cultural factors. The traditional family support network remains an important parameter that protects people with mobility difficulties from feeling lonely and/or isolated. People with SCI are also engaged in family activities, resulting in a greater inner feeling of a purpose in life, amplifying its importance. Greek culture is also characterized by close and longstanding friendships and warm human relationships. The supporting role of state and church (social policy, charity), improved accessibility to public areas during the past decades (accessible routes, curb ramps, parking and passenger loading zones, elevators, signage, restrooms' etch) and the implementation of a free access Public Health Care System for every individual with SCI are also factors contributing to emotional well-being. Our study demonstrated that the level of depressive symptoms is not associated with the time that has passed since the injury. Other researchers also support the suggestion of no improvement of the emotional status during the time [4] . However, some researchers report that the odds of probable major depression decrease as time passes since the injury [8] . Our findings support that age has no effect on the occurrence of depressive symptoms among individuals with SCI, while other researchers propose the association of increased age with high rates of depressive mood [8, 9] . Our research, similar to other studies, found no correlation between the level of injury and probable depression [7] . However, another survey concluded that those having tetraplegia were in higher depression risk than those with paraplegia [26] . Like another study, we found no difference in probable depression between individuals with a complete and incomplete injury [7] .
Our study identifies the presence of pressure ulcers as a risk factor for probable depression. Our results are consistent with a 3-year longitudinal study [6] . Pressure ulcers are reported to adversely affect self-esteem, causing low scores on mental health [12] . Participants showed no difference in their mood whether they performed intermittent catheterization or normal micturition. This may be due to the new type of catheters that are easily accepted by patients, becoming part of their routine.
In our sample, both pain intensity and coexistence of nociceptive and neuropathic pain were correlated with the appearance of depressive mood. Pain, causing confusion, fatigue, anxiety, anger, low vigor, poor self-efficacy, poor quality sleep, increased spasticity, inhibition of active sexual life, limitations on involvement in daily activities, vocational and recreational activities, and social integration, is a very common symptom among SCI survivors [27] . According to Craig et al., the experience of pain is a predictive factor of depression in a 2-year period post-injury, and its treatment should be recommended as an external intervention [7] .
In our sample, the presence of a spouse did not seem to play a strong protective role regarding the occurrence of a probable depression disorder. However, previous research has proven that marriage is associated with low emotional Bold values: P < 0.05 Table 4 Correlation of PHQ-9 score (Probable Depression) with independence quality of life and social reintegration metrics PHQ-9 P-value SCIM-Self-care r = −0. distress [7] , while there is evidence that divorced individuals with SCI are more susceptible to depressive mood than the rest of the SCI population [28] . Furthermore, we found no difference in depressive mood rates between male and female individuals, which is consistent with the results of Kalpakjian et al. [28] but is in contrast with the results of other studies that consider females as more likely to develop depression [27, 29] . Depression probability rates were almost similar for residents in urban areas, smaller towns, and rural areas, contrary to Boticello et al., who documented that people with SCI living in urban territories are at high risk to develop depressive feelings [29] . However, in Greek rural areas, the greater family relations and mutual assistance in smaller communities possibly compensate for the difficulties with accessibility in medical and social services. In our study, there was a trend for tertiary education graduates to exhibit lower levels of depressive mood compared with those with lower educational level, partly explained by their easy access to knowledge, their ability to learn how to perform new tasks, and how to use assistive technology. Moreover, they are generally more likely to acquire a high income, which we found to be a predictive factor for low levels of depression. Similar findings, regarding the beneficial role of education, exist in the literature [9, 26] . Additionally, our findings do not support that unemployed individuals are at high depression risk, contrary to other studies that find associations between employment and emotional well-being [26, 28] . This could be a result of high rates of job stress and accessibility difficulties among people with disabilities in Greece and/or by the beneficial role of a possible engagement of some nonworking individuals in unpaid job positions (subsidized programs, community services). Moreover, our findings regarding the more positive mood of those with greater economic self-sufficiency, as measured by CHART-economic self-sufficiency subscale, is consistent with other studies [9, 26, 29] . This may be attributed to the enhanced accessibility to commodities and services that are needed in daily life and recreational activities, like travelling.
Our study proved that depressive disorders are associated with low levels of functional independence and QoL as well as with difficulties in several dimensions of social inclusion, in agreement with findings by Tate et al. [10] . Van Leeuwen et al. noted that mental health and life satisfaction can be considered as two separate but in a way inter-related outcome variables, while self-efficacy and neurosis are directly related to mental health and indirectly to life satisfaction [30] . According to Tate et al., there is an association between improved QoL and reduction of depressive symptoms. This association is stronger with parameters of QoL as life satisfaction and mental well-being rather than physical well-being [10] .
Potential limitations of our study may be the absence of data on antidepressive pharmacological treatments or psychological support of participants, the undocumented possible current substance abuse, the self-reported data during registration, and the volunteer recruitment of the sample. Furthermore, we did not access the entire SCI population in Greece, since there are no official national records. Thus our sample was recruited from a subtotal of this population, and in this manner, it cannot provide accurate estimates of the prevalence of depressive mood among the target population. The recruitment process (receiving data by public and private inpatient rehabilitation institutions from all across Greece), and the male/female ratio (4:1), that is consistent with the internationally found ratio, provide some indication of representativeness but cannot confirm that our sample is representative.
More research is needed to investigate the potential connection between depressive disorders and other demographic and socioeconomic risk factors. Future research should be conducted to develop external interventions for the prevention of depression and new policies for the early detection of emotional disorders in people with SCI in order for them to be used in clinical settings.
Conclusions
The present study assessed the rates of depression in the Greek SCI population. It also highlighted the association of probable depression with reduced QoL, social reintegration, and functional capacity. Additionally, we identified several risk factors associated with high levels of depressive mood after SCI that clinicians must be aware of in order to classify people consistent with depression risk. Systematic monitoring for probable depression in individuals who have not entered tertiary education, individuals with pressure ulcers, or those who suffer from intense pain, and especially from both neuropathic and nociceptive pain, seems to be of critical importance.
Determining the predictors of depressive mood in the SCI population is helpful in the adoption of optimal intervention methods and health care policies to impede depression occurrence in subgroups of patients who are more likely to present such symptoms. Our results are also helpful to further research, which may focus on the effectiveness of clinical protocols for the prevention and treatment of depression in this SCI population. Finally, our conclusions indicate that reducing the prevalence of depressive symptoms among individuals with SCI may have beneficial effects on QoL, social inclusion, and independence, as all those three factors are strongly associated with emotional well-being.
